Motivated by the recent report from the GALLEX solar neutrino experiment, the possibility is argued that lepton generation mixing is described by a Fritzsch mass matrix with the aid of the ·see-saw mechanism. The notable consequence is a large mixing of lJp with lJr, as required to account for the deficit of the lJp flux in the atmospheric neutrino experiment.
Motivated by the recent report from the GALLEX solar neutrino experiment, the possibility is argued that lepton generation mixing is described by a Fritzsch mass matrix with the aid of the ·see-saw mechanism. The notable consequence is a large mixing of lJp with lJr, as required to account for the deficit of the lJp flux in the atmospheric neutrino experiment.
The determination of the quark mixing angle is one of the outstanding problems in particle physics, and much experimental effort has been invested for this end. As a consequence we have a reasonable understanding at least for the empirical form of the Cabibbo-Kobayashi-Maskawa (CKM) matrix. On the other hand, very little is known for the generation mixing in the lepton sector. There are, however, two types of experimental indications which are suggestive of the presence of a finite neutrino mass, and hence hint the form of lepton mixing. One of them is the well-known solar neutrino problem that the observed flux is smaller than expected in the standard solar model,1l- 3 ) and the other is the deficit of the II,.. component relative to lie in the atmospheric neutrino flux. 4 ), 5) The report from the Kamiokande II collaboration indicates that the II,.. to lie ratio is only O.60±O.07±O.05 times the value expected.
)
The recent report from IMB-3 also yields 1I,. Should these data be taken literally, the II,.. deficit is understood only by assuming a.strong mixing of II,.. with either liT or lie. What makes this explanation less conceivable is the large mixing angle, e.g., sin 2 8upur=O.5-1.0 it requires. In this paper we point out that the recent result of the GALLEX solar neutrino experimene) would provide us with a fresh look at the problem of lepton generation :rvixing, and especially at the possibility of large mixing between II,.. and liT.
The report by GALLEX on the solar neutrino capture rate 83±19±8 SNU 7 ) differs substantially from the previous one by the SAGE collaboration 20±20±35 SNU.
8 )
The former value is marginally consistent with the standard solar model, at about a two standard-deviation level. It should be recalled, however, that the neutrino flux deficit at the KamiokandeII 2 ) and that at the Homestake experiment l )
are reconciled, should both be taken seriously, only by assuming non-standard properties for the neutrino. (see, e.g., Refs 3) and 7», the observed suppressions of the capture rates are explained . very well. (There is another solution which requires a large sin 2 28. We remark on this solution at the end of this paper.) This solution is quite different from the one which would result when the SAGE result is combined with the other two solar neutrino experiments. There seems apparently two alternatives as to which gallium result is chosen. In the present consideration we choose the GALLEX result, which is ba$ed on a significantly higher statistics, and consider its consequence.
Turning to the quark sector, it is known that generation mixing is described well by a simple phenomenological mass matrix of the form It has been discussed that "V;.2( "" Vz1), Vz3( "" Va2), "V;. 3 and Val can be predicted within the range allowed by the experiment including CP phenomenology with the preferred choice of (J"" r"" ±1C/2, so far as mt in Eq. (6) is set to be :S200 GeV. 12 ) (For a heavier mt a modification of (2)is discussed in the recent literature 13 »). N ow let us suppose that the Fritzsch matrix also applies to the lepton sector. Namely we assume
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where mvD is the Dirac mass matrix of the neutrino and ml is the charged lepton mass matrix. If we invoke the idea that the smallness of the neutrino mass is attributed to the virtue of the see-saw mechanism/ 4 ) the physical mass of the left-handed neutrino is given by (8) The lepton CKM matrix may generally differ from the form given in (3), since extra phases may come in from the VR sector. In order to keep the simplicity of the model, however, we take !ViR is diagonal and proportional to the unit matrix in the base where mVD is diagonal. In such a case the CKM matrix is given by the form (3) with Ru and Rd replaced by RVD and Rl defined in a way similar to (5) (We shall use 7J and p f01: the lepton matrix in place of (J and r). We note that this conclusion receives little modification if the eigenvalues of mvD have hierarchical structure ml4;.m24;.m3 for a variety of MR (see Ref.
15)).
The argument may then be developed parallel to that for the quark sector, with m u, me, mt replaced by the eigenvalues of mVD, m1, m2, m3, and md, ms, mb by the charged lepton masses me, mp', mr. The neutrino masses are given by
mve=tm12/MR' mVp=m2 2 /MR, mv,=m//MR. (9)
"V;.2= -me
(12)
If m~e=O we would obtain sin 2 2812=4(me/mp.) "" 0.020. Although this value appears to lie close to the allowed range (0.004-0.014), .it results in only 10-40 SNU for the gallium experiment independent of the choice of the standard solar model. This
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(Here we should remark that sin22812~0.020 is also the prediction of the modified SO(10) model as discussed in Ref. 16 ).) From (10) we find, however, that only a tiny value of mve/mvp~5 x 10-9 -2 x 10-6 will suffice to bring sin 2 2812 into the range allowed by the GALLEX experiment, provided that 7J ~ O.
Let us now consider Vi3. We. take m~r~10(-2±o.5) eV 2 as inferred from the neutrino oscillation hypothesis for the atmospheric ))p. deficit (see Ref. 6) (15) unless the two terms of (14) destruCtively interfere. This large sin 2 2823 is the mixing needed to explain the ))p. deficit in the Kamiokande and 1MB experiments. If sin 2 2823 should take a value around 0.5 as constrained by the recent limit from the upwardgoing muon experiment (stoPPing fraction),6) the incoherent sum in (14),i.e., 7J ~ P + 7r/2, is preferred.
This model also predicts 
when the phases in (14) is taken so that the two terms add up either constructively
. We conclude that a simple Fritzsch form of the lepton mass matrix describes the mixing pattern quite well as inferred from the solar neutrino experiments and the ))p. deficit in the atmospheric neutrino flux. In particular,it predicts a large mixing angle between ))p. and ))r. The suggested neutrino masses and mixings are summarised in Table I for the two extreme values of (8m 2 , sin 2 28vevp) given in (1), referred to as (A) and (B), respectively. The case close to (B) may be more preferable from the limit given by the upward-going muon experiment. 6 ) Our preferred choice of the phases is 7J~0 and p~ ±7r/2.
Finally let us add a remark: If a large-angle solution is taken for the MSW explanation for the solar neutrino problem (GALLEX together with Homestake and Kamiokande), we are led to too small an angle for 823, unable to account for the atmospheric neutrino problem (while 812 can be adjusted by
